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(54) [Title of the Invention] Method of Driving Plasma 
Display Panel 
(57) [Abstract] 

[Constitution] A drive method for pre-discharge and erasure 
discharge before write discharge of a memory type AC plasma 
display panel having a pair of sustain discharge electrodes 
arranged in parallel and a write electrode arranged in a 
direction perpendicular to the pair of sustain discharge 
electrodes, comprising using the potential of one of the 
pair of sustain discharge electrodes as the sustain 
discharge voltage and supplying a write pulse to the write 
electrode for pre-discharge and supplying a high voltage 
pulse of a slope rising waveform to one of the pair of the 
sustain discharge electrodes. 

[Effect] To enable pre-discharge at all cells without 
causing deterioration of the contrast. 
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[CLAIMS] 

[Claim 1] A drive method for pre-discharge and erasure 
discharge before write discharge of a memory type AC plasma 
display panel having a pair of sustain discharge electrodes 
arranged in parallel and a write electrode arranged in a 
direction perpendicular to the pair of sustain discharge 
electrodes, said drive method of a plasma display panel 
characterized in that said pre-discharge uses the potential 
of one of the pair of sustain discharge electrodes as the 
sustain discharge voltage and supplies a write pulse to the 
write electrode - 

[Claim 2] A drive method of a plasma display panel as set 
forth in claim 1, characterized in that the pre-discharge 
uses the potential of one of the pair of sustain discharge 
electrodes as the sustain discharge voltage (200V) and 
supplies a write pulse of about 40% of said sustain 
discharge voltage to the write electrode. 

[Claim 3] A drive method of a plasma display panel as set 
forth in claim 1, characterized by pre-dischairging a cell 
for which sustain discharge is not performed in said field 
or said subfield. 

[Claim 4] A drive method of a plasma display panel as set 
forth in claim 3, characterized by increasing the potential 
of one of the pair of sustain discharge electrodes at the 
time of pre-discharge over the sustain discharge voltage. 
[Claim 5] A drive method of a plasma display panel as set 
forth in claim 4, characterized by making the potential of 
one of the pair of sustain discharge electrodes 1 to 1.5 
times the sustain discharge voltage. 

[Claim 6] A drive method of a plasma display panel as set 
forth in claim 1, characterized by supplying a high voltage 
pulse to one of the pair of sustain discharge electrodes 
after the pre-discharge. 

[Claim 7] A drive method of a plasma display panel as set 
forth in claim 6, characterized in that the high voltage 
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pulse is a waveform with a slope rising edge. 
[Claim 8] A drive method of a plasma display panel as set 
forth in claim 1 , characterized in that the high voltage 
pulse is a waveform with a slope rising edge of a time of 
several microseconds to hundreds of microseconds. 
[Claim 9] A drive method of a plasma display panel as set 
forth in claim 6, characterized by thinning the number of 
times of pre-discharge in a range in which the effect of 
pre-discharge is sustained. 

[Claim 10] A drive method of a plasma display panel as set 
forth in claim 9, characterized by supplying said high 
voltage pulse at a frequency of once for several fields. 

[Claim 11] A drive method of a plasma display panel as set 
forth in claim 9, characterized by supplying said high 
voltage pulse every other field. 

[Claim 12] A drive method of a plasma display panel as set 
forth in claim 9, characterized by displaying gradations by 
the subfield method and supplying the high voltage pulse at 
a frequency of once for several subfields. 

[Claim 13] A drive method of a plasma display panel as set 
forth in claim 9, characterized by displaying gradations by 
the subfield method and supplying the high voltage pulse 
every other subfield. 

[Claim 14] A drive method of a plasma display panel as set 
forth in claim 6 or 7, characterized by supplying a high 
voltage pulse at a high frequency for a subfield with a 
long sustain discharge time and at a low frequency for a 
subfield with a short sustain discharge time. 
[Claim 15] A drive method of a plasma display panel, 
characterized by performing the pre-discharge of claim 1 
repeatedly alternately with the pre-discharge of claim 6. 
[Claim 16] A drive method of a plasma display panel as set 
forth in claim 6 or 7, characterized by displaying 
gradations by the subfield method and driving so that the 
short subfield and long subfield alternate. 



3 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Utilization in Industry] The present invention 
relates to a method of driving a display panel constituted 
by a set of the cells as display elements having a memory 
function, more particularly relates to a drive method of a 
three-electrode surface-discharge type AC plasma display 
panel (PDP) . 
[0002] 

[Description of the Prior Art] FIG. 13 is the schematic 
plan view of a conventional PDP shown in Japanese Patent 
Publication (A) No. 6-186927, FIG. 14 is a schematic cross- 
sectional view of the basic structure of a cell of FIG. 13, 
and FIG. 15 is a waveform diagram showing the drive method. 
In FIG. 13, 101 is a panel body, 102 is an X electrode, 
103K (K is any number from 1 to 1000) are Y electrodes, 
104K are address electrodes, 105 is a cell, one of M x 
1000, formed at an intersection of a pair of an X electrode 
and an Y electrode and an address electrode, 106 is a wall 
dividing the cell 105, and 107K are display lines. 
[0003] In FIG. 14, 108 is a front glass substrate, 109 is a 
back glass substrate, 110 is a dielectric layer covering 
the X electrode 102 and Y electrodes 103K, 111 is a 
protective film comprised of an MgO film protecting the 
dielectric layer 110 from discharge, 112 is a phosphor 
excited by ultraviolet rays emitted as discharge gas and 
thereby emitting color, and 113 is a discharge space. 
[0004] FIG. 15 is the waveform diagram of the drive method 
of a conventional PDP and shows 1 drive cycle. First, the Y 
electrodes of the selected line are made the GND level, the 
potential of the Y electrodes of the nonselected lines is 
held at the Vs level, the X electrode 102 is supplied with 
a write pulse 136 comprised of the potential Vw, and all 
cells of the selected line are discharged. Then, the 
potential of the Y electrodes of selected line is returned 
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to the voltage Vs, the sustain discharge pulse 137 is 
supplied;, sustain discharge is performed, then the Y 
electrodes of the selected line are supplied with a narrow 
erasure pulse 138, and all cells of the selected line are 
discharged for erasure. 

[0005] Next, the Y electrodes of the selected line are 
supplied with an address pulse (write pulse) 139 of the GND 
level, the potential of the Y electrodes of the non- 
selected lines is held at the Vs level, the address 
electrode corresponding to the cell to be turned on is 
supplied with an address pulse (write pulse) 140 of a 
voltage Va, and the cell selected as a cell to be turned on 
is discharged. 

[0006] Next, the X electrode 102 and the Y electrodes of 
the selected line are alternately supplied with the sustain 
discharge pulses 141 and 142, whereby the sustain discharge 
is repeated. In this way, the display data is written in 
the selected line. Note that 143 is a sustain discharge 
pulse supplied to the Y electrodes of the non-selected 
lines. In the method of driving this conventional PDP, 
before writing the display data in a selected line, all 
cells of the selected line are discharged for writing, then 
all cells of the selected line are discharged for erasure, 
so it is possible to make the status of all cells of the 
selected line equal and possible to avoid write mistakes 
and display a good image in the line successive drive 
method. 
[0007] 

[Problem (s) to be Solved by the Invention] The drive method 
of the conventional PDP avoids the write mistakes in this 
way, but discharges all cells across the pairs of sustain 
discharge electrodes (between X electrodes and Y 
electrodes) , so a high voltage is required across 
electrodes. Further, since the discharge became strong, 
there was the problem that it caused deterioration of the 
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contrast . 

[0008] The present invention was made to solve the above 
problems and has as its object to provide a drive method of 
a plasma display panel which suppresses deterioration of 
the contrast as much as possible and enables stable write 
discharge . 

[0009] 

[Means for Solving the Problem] The drive method of a 
plasma display panel of claim 1 is drive method for pre- 
discharge and erasure discharge before write discharge of a 
memory type AC plasma display panel having a pair of 
sustain discharge electrodes arranged in parallel and a 
write electrode arranged in a direction perpendicular to 
the pair of sustain discharge electrodes, wherein said pre— 
discharge uses the potential of one of the pair of sustain 
discharge electrodes as the sustain discharge voltage and 
supplies a write pulse to the write electrode. 

[0010] The drive method of a plasma display panel of claim 

2 is a method as set forth in claim 1 wherein the pre- 
discharge uses the potential of one of the pair of sustain 
discharge electrodes as the sustain discharge voltage 
{200V) and supplies a write pulse of about 40% of said 
sustain discharge voltage to the write electrode. 

[0011] The drive method of a plasma display panel of claim 

3 is a method as set forth in claim 1, pre-discharging a 
cell for which sustain discharge is not performed in said 
field or said subfield. 

[0012] The drive method of a plasma display panel of claim 

4 is a method as set forth in claim 3, increasing the 
potential of one of the pair of sustain discharge 
electrodes at the time of pre-discharge over the sustain 
discharge voltage . 

[0013] The drive method of a plasma display panel of claim 

5 is a method as set forth in claim 4, making the potential 
of one of the pair of sustain discharge electrodes 1 to 1,5 
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times the sustain discharge voltage. 

[0014] The drive method of a plasma display panel of claim 

6 is a method as set forth in claim 1, supplying a high 
voltage pulse to one of the pair of sustain discharge 
electrodes after the pre-discharge • 

[0015] The drive method of a plasma display panel of claim 

7 is a method as set forth in claim 6, wherein the high 
voltage pulse is a waveform with a slope rising edge. 
[0016] The drive method of a plasma display panel of claim 

8 is a method as set forth in claim 1, wherein the high 
voltage pulse is a waveform with a slope rising edge of a 
time of several microseconds to hundreds of microseconds . 
[0017] The drive method of a plasma display panel of claim 

9 is a method as set forth in claim 6, thinning the number 
of times of pre-discharge in a range in which the effect of 
pre-discharge is sustained. 

[0018] The drive method of a plasma display panel of claim 

10 is a method as set forth in claim 9, supplying said high 
voltage pulse at a frequency of once for several fields. 
[0019] The drive method of a plasma display panel of claim 

11 is a method as set forth in claim 9, supplying said high 
voltage pulse every other field. 

[0020] The drive method of a plasma display panel of claim 

12 is a method as set forth in claim 9, displaying 
gradations by the subfield method and supplying the high 
voltage pulse at a frequency of once for several subfields. 
[0021] The drive method of a plasma display panel of claim 

13 is a method as set forth in claim 9, displaying 
gradations by the subfield method and supplying the high 
voltage pulse every other subfield. 

[0022] The drive method of a plasma display panel of claim 

14 is a method as set forth in claim 6 or 7, supplying a 
high voltage pulse at a high frequency for a subfield with 
a long sustain discharge time and at a low frequency for a 
subfield with a short sustain discharge time. 
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[0023] The drive method of a plasma display panel of claim 
15, performing the pre-discharge of claim 1 repeatedly 
alternately with the pre-discharge of claim 6. 
[0024] The drive method of a plasma display panel of claim 
16 is a method as set forth in claim 6 or 7, displaying 
gradations by the subfield method and driving so that the 
short subfield and long subfield alternate. 
[0025] 

[Mode of Operation] The drive method of a plasma display 
panel of claim 1 supplies a write pulse to the write 
electrode and supplies a sustain discharge voltage across 
the pair of sustain discharge electrodes for causing pre- 
discharge • 

[0026] The drive method of a plasma display panel of claim 

2 supplies a write pulse of about 20% of said sustain 
discharge voltage to the write electrode and makes the 
potential of one of the pair of the sustain discharge 
electrodes the voltage (200V) . 

[0027] The drive method of a plasma display panel of claim 

3 pre-discharges a cell for which sustain discharge is not 
performed in said field or said subfield. 

[0028] The drive method of a plasma display panel of claim 

4 increases the potential of one of the pair of sustain 
discharge electrodes at the time of pre-discharge over the 
sustain discharge voltage so as to discharge all cells. 
[0029] The drive method of a plasma display panel of claim 

5 makes the potential of one of the pair of sustain 
discharge electrodes at the time of pre-discharge 1 to 1.5 
times the sustain discharge voltage so as to eliminate non- 
discharging cells. 

[0030] The drive method of a plasma display panel of claim 

6 supplies a high voltage pulse to one of the pair of 
sustain discharge electrodes after the pre-discharge so as 
to discharge all cells. 

[0031] The drive method of a plasma display panel of claim 
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7 discharges a cell by a high voltage pulse given a 
waveform with a slope rising edge and made the 
dischargeable minimum. 

[0032] The drive method of a plasma display panel of claim 

8 discharges a cell by a high voltage pulse given a 
waveform with a slope rising edge of a time of several 
microseconds to hundreds of microseconds and made the 
dischargeable minimum. 

[0033] The drive method of a plasma display panel of claim 

9 reduces the number of times of pre-discharge in a range 
in which the effect of pre-discharge is sustained. 

[0034] The drive method of a plasma display panel of claim 

10 supplies said high voltage pulse at a frequency of once 
for several fields. 

[0035] The drive method of a plasma display panel of claim 

11 supplies said high voltage pulse every other field. 
[0036] The drive method of a plasma display panel of claim 

12 supplies the high voltage pulse at a frequency of once 
for several subf ields . 

[0037] The drive method of a plasma display panel of claim 

13 supplies the high voltage pulse every other subfield, 
[0038] The drive method of a plasma display panel of claim 

14 supplies a high voltage pulse at a high frequency for a 
subfield with a long sustain discharge time and at a low 
frequency for a subfield with a short sustain discharge 
time • 

[0039] The drive method of a plasma display panel of claim 

15 performing pre-discharge for supplying a write pulse to 
the write electrode and supplying a sustain discharge 
voltage' across the pair of sustain discharge electrodes 
repeatedly alternately with pre-discharge for supplying a 
write pulse to the write electrode and supplying a sustain 
discharge voltage across the pair of sustain discharge 
electrodes, then supplying a high voltage pulse to one of 
the pair of sustain discharge electrodes. 
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[0040] The drive method of a plasma display panel of claim 

16 performing pre-discharge so that the short subfield and 

long subfield alternate and so that the pre-discharge 

occurs on an average in one field. 

[0041] 

[Examples] 

Example 1. To suppress deterioration of contrast, it is 
necessary to lower the voltage of the pre-discharge to 
weaken the discharge, but this example first causes 
discharge across the write electrode and one electrode of a 
pair of sustain discharge electrodes, then uses this 
discharge as a trigger to cause pre-discharge across the 
pair of sustain discharge electrodes by a low voltage. 
[0042] Below, an example of the present invention will be 
explained with reference to the figures. FIG. 1 is a cross- 
sectional view of a PDP according to this example, FIG. is 
a schematic view of the configuration of a PDP according to 
this example, and FIG. 3 is a waveform diagram of the drive 
operation by this example. In FIG. 1, 1 is a front 
substrate, 2 is a back substrate, 3 is an X electrode 
forming one of the pair of sustain discharge electrodes 
provided at the back of the front substrate 1, 4 is a Y 
electrode forming the other of the pair of sustain 
discharge electrodes provided in parallel with this X 
electrode 3, 5 is a W electrode constituting a write 
electrode provided at a back electrode 2 perpendicular with 
the pair of sustain discharge electrodes, - 6 is a dielectric 
layer covering the X electrode 3 and the Y electrode 4, 7 
is a discharge space formed between the front substrate 1 
and the back substrate 2, and 18 is a phosphor or 
dielectric covering the W electrode 5. In FIG. 2, 8 is a 
discharge cell including an intersection between the pair 
of sustain discharge electrodes 3 and 4 and the W electrode 
5. 

[0043] Next, the operation will be explained by the 
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waveform diagram of the drive operation of FIG. 3. First, 
the potential of the X electrode 3 is raised to the sustain 
discharge voltage Vs {200V) and simultaneously the pre- 
discharge pulse 13 of the potential Vw {80V) is supplied to 
all of the W electrodes 5. Since there is a potential 
difference Vw between a W electrode 5 and a Y electrode 4 
at this time^ discharge is started- The discharge between 
this W electrode 5 and the Y electrode 4 is used .as a 
trigger to generate discharge forming a pre-discharge by 
the potential difference Vs between the X electrode 3 and 
the Y electrode 4. Then, the potential of the Y electrode 4 
is used as Vs and the X electrode 3 is supplied with a 
narrow erasure pulse of a potential 0 so as to erase all 
cells. Next, the Y electrode 4 is supplied with a scan 
pulse 10 of a potential 0 and at the same time the W 
electrode 5 is supplied with a write pulse 9 of a potential 
Vw according to image data so as to cause a write 
discharge. Further, the X electrode 3 and the Y electrode 4 
are alternately supplied with the sustain discharge pulse 
11, whereby a sustain discharge is performed and an image 
is displayed. 

[0044] By making the operation at the time of a pre- 
discharge the same as a write discharge in this way, the 
potential difference between the X electrode 3 and the Y 
electrode 4 can be made the comparatively small value of Vs 

(200V) and the energy of the pre-discharge can be made 
small and the contrast can be prevented from deteriorating 
much. For example, according to the drive method of a PDP 
explained by the prior art, if not supplying a voltage of 
about 350V between an X electrode 3 and a Y electrode 4, 
pre-discharge cannot be started. 

[0045] Note that the discharge between a W electrode 5 and 
an X electrode 3 can be made a sufficiently weak discharge 
by making the electrostatic capacity between the W 
electrode 5 and discharge space small. Note that this 



11 



example pre-discharge all cells simultaneously, but the 
example need not necessarily do this for all cells. It is 
also possible to pre-discharge each display line or each 
several display lines. 

[004 6] Moreover, the cell structure of the PDP may be one 
as shown in FIG. 4 where the pair of X and Y electrodes 3, 
4 and the W electrode 5 are arranged on the same plane . 
Further, here, fine erasure was used as the erasure pulse, 
but thick erasure, erasure utilizing a slope waveform, 
erasure utilizing self erasure, or fine erasure, then 
erasure utilizing a slope waveform or another combination 
of a plurality of erasures is also possible. The above 
similarly applies to the following examples. 
[0047] Example 2. When performing pre-discharge by the 
drive method of Example 1, sometimes there are variations 
in the discharge property of cells or cells for which 
sustain discharge was not performed in the previous field 
have difficulty in discharging when time has elapsed from 
the pre-discharge, so this example pre-discharges these 
cells separately by a somewhat strong discharge to ensure 
that there are no cells which fail to pre-discharge. 
[0048] Hereafter, Example 2 of the present invention will 
be explained with reference to the drawings. FIG. 5 is a 
waveform diagram of the drive operation of a PDP according 
to Example 2. As shown in FIG. 5, first the example 
supplies the X electrode 3 with a pulse of a potential Vs 
(200V) and first discharges only the cells for which 
sustain discharge was performed in the previous. Next, it 
supplies the X electrode 3 and the W electrode 5 with a 
pre-discharge pulse. At this time, the cells for which 
sustain discharge was performed in the previous field are 
already formed with a wall charge so as to cancel out the 
pre-discharge pulse, so do not discharge. Only cells not 
discharged in the previous field newly discharge. Next, in 
the same way as in Example 1, erasure, writing, and sustain 
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discharge are performed. 

[0049] Cells for which sustain discharge was not performed 
in the previous field have difficulty in discharging after 
the elapse of time from the previous pre-discharge and a 
sufficient effect cannot be raised by a single pre- 
discharge, so sometimes a somewhat stronger discharge is 
better. 

[0050] This example separately pre-discharges the cells for 
which sustain discharge was not performed in the previous 
field, so for example as shown in FIG. 5, can discharge 
under conditions different from the cells which had 
discharged in the previous field such as malcing the 
potential of the X electrode 3 at the time of pre-discharge 
somewhat higher. Note that if potential of the X electrode 
3 in this case is not too high, the contrast will be 
deteriorated and the use of the W electrode 5 will become 
meaningless, so a range of 1 to 1.5 times Vs is considered 
suitable. Note that the operation becomes the same even if 
connecting the first pulse and second pulse of the X 
electrode 3 of FIG. 5 as shown by the broken line. 
[0051] This example separately pre-discharges the cells for 
which no sustain discharge was performed in the previous 
field, so can eliminate cells which do not pre-discharge. 
[0052] Example 3. With the drive method of a PDP shown in 
Example 1 or Example 2, when there is variation in the 
discharge property of the cells, when an extremely long 
time passes from the pre-discharge of the previous field, 
etc., there is a possibility of cells not discharging due 
to only the pre-discharge pulse to the W electrode 5. 
Example 3 solves this problem. By supplying the W electrode 
with a pre-discharge pulse, then supplying the X electrode 
3 with a high voltage pulse, cells not discharging will not 
occur . 

[0053] Below, Example 3 of the present invention will be 
explained with reference to the drawings. FIG. 6 is a 
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waveform diagram of the drive operation of a PDP according 
to this example. As shown in FIG. 6, in the same way as in 
Example 2, the. example first supplies the X electrode 3 
with a pulse of potential Vs (200V) to first discharge only 
the cells for which a sustain discharge was not performed 
in the previous field. Next, it supplies a pre-discharge 
pulse to the X electrode 3 and the W electrode 5 to newly 
discharge the cells which had not discharged in the 
previous field. However, when there is variation in the 
discharge property of the cells or when a very long time 
elapses from the pre-discharge of the previous field, cells 
which do not discharge just by the supply of this pre- 
discharge pulse may occur. Therefore, after supplying this 
pre-discharge pulse, the example supplies the X electrode 3 
with a high-voltage pulse 14. By using this high-voltage 
pulse 14 to forcibly discharge cells which will not 
discharge only by the pre-discharge pulse 13 to the W 
electrode 5, it is possible to reliably pre-discharge all 
cells. Moreover, since this high-voltage pulse 14 will only 
discharge cells which did not discharge by the pre- 
discharge pulse, the display contrast will never be greatly 
worsened. The voltage of the high voltage pulse should 
suitably be 1 . 5 to 2 times Vs as a value necessary and 
sufficient for reliably causing discharge. In Example 3 as 
well, the pulses may be connected as shown by the broken 
lines as shown in FIG- 6. 

[0054] According to this example, by supplying the pre- 
discharge pulse 13 to the W electrode 5, then supplying the 
high-voltage pulse 14 to the X electrode 3, it is possible 
to reliably pre-discharge all cells without great 
deterioration of the display contrast. 

[0055] Example 4. Example 3 supplied a pre-discharge pulse 
to the W electrode, then supplied a high voltage pulse to 
the X electrode so as to discharge all cells, but Example 4 
blunts the waveform of the high voltage pulse so as to 
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cause discharge at the dischargeable minimum voltage and 
thereby holds the contrast higher than Example 3. 
[0056] Hereafter, Example 4 of the present invention will 
be explained with reference to the drawings. FIG. 7 is a 
waveform diagram of the drive operation of a PDP according 
to this example. As shown in FIG. 1, the example supplies 
the pre-discharge pulse 13 to the W electrode 5, then 
supplies the high-voltage pulse 14 to the X electrode 3, 
but the waveform is made a slope waveform where the voltage 
gradually rises- The rising time of this slope waveform is 
several microseconds to several hundreds of microseconds. 
By making the waveform blunt in this way, cells while 
failed to discharge by the pre-discharge pulse discharge by 
the dischargeable minimum voltage, so it is possible to 
hold the contrast further higher than in Example 3. Note 
that the X electrode 3 is once supplied with a potential of 
Vs, then is supplied with a slope pulse, so the erasure 
discharge will never end up being reached due to the slope 
waveform. In Example 4 as well, it is also possible not to 
connect the pulses such as by the broken lines shown in 
FIG. 7. 

[0057] According to this example, by blunting the waveform 
of the high voltage pulse 14 supplied to the X electrode 3, 
it becomes possible to discharge all cells and hold the 
contrast higher than in Example 3. 

[0058] Example 5. To hold the contrast higher, this example 
does not perform the pre-discharge shown in Example 4 
continuously, but thins the pre-discharge in the scope 
where the effect of the pre-discharge continues. Below, 
Example 5 of the present invention will be explained with 
respect to the drawings. FIG. 8 is a waveform diagram of 
the drive operation of a PDP according to this example, 
while FIG. 9 is a sequence diagram. In FIG. 9, 15 shows a 
write/sustain discharge period, 16 shows a pre- 
discharge/erasure period, and 17 is an erasure period. As 
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shown in FIGS. 8 and 9, the example performs the pre- 
discharge shown in Example 4 every other field in the 
subfield gradation method. When the effect of pre-discharge 
continues longer than the length of one subfield, by 
thinning the pre-discharge in this way, it is possible to 
hold the contrast higher. 

[0059] Example 6. Note that Example 5 showed the case of 
performing the pre-discharge shown in Example 4 every other 
field, but as shown in the waveform diagram of the drive 
operation of FIG. 10, the method performs the pre-discharge 
shown in Example 1 and the pre-discharge including the 
high-voltage pulse shown in Example 4 alternately. 
[00 60] Example 7. Example 5 performed the pre-discharge 
every other subfield, but as shown by the drive sequence of 
FIG. 11, in a short period subfield, the effect of the pre- 
discharge in the previous subfield strongly remains, so the 
example lowers the frequency- Conversely, after a long 
period subfield, the effect of the pre-discharge in the 
previous subfield is weak, so the example does not thin the 
pre-discharge much. By doing this, it is possible to 
efficiently use a single pre-discharge and possible to 
write stably by the minimum frequency of pre-discharge. 
[0061] Example 8. Further, the drive sequence shown in 
Example 8 improves this and changes the order so that the 
short subfields and long subfields alternate so as to cause 
the pre-discharge to occur on an average in one field. By 
doing this, it is possible to efficiently use a single pre- 
discharge and possible to write more stably by the minimum 
pre-discharge frequency . 
[0062] 

[Effect of the Invention] The drive method of a plasma 
display panel of claim 1 is a drive method for pre- 
discharge and erasure discharge before write discharge of a 
memory type AC plasma display panel having a pair of 
sustain discharge electrodes arranged in parallel and a 
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write electrode arranged in a direction perpendicular to 
the pair of sustain discharge electrodes, wherein said pre- 
discharge uses the potential of one of the pair of sustain 
discharge electrodes as the voltage and supplies a write 
pulse to the write electrode, so it is possible to keep the 
voltage supplied across the sustain discharge electrodes 
low and possible to hold the contrast high by the pre- 
discharge becoming weaker. 

[0063] The drive method of a plasma display panel of claim 

2 is a method as set forth in claim 1 wherein the pre- 
discharge uses the potential of one of the pair of sustain 
discharge electrodes as the sustain discharge voltage 
(200V) and supplies a write pulse of about 40% of said 
sustain discharge voltage to the write electrode, so it is 
possible to reduce the potential supplied across the 
sustain discharge electrodes to about 60%, of the past and 
possible to hold the contrast high. 

[0064] The drive method of a plasma display panel of claim 

3 is a method as set forth in claim 1, pre-discharging a 
cell for which sustain discharge is not performed in said 
field or said subfield, so it is possible to eliminate 
cells at which pre-discharge does not occur without causing 
the contrast to deteriorate. 

[0065] The drive method of a plasma display panel of claim 

4 is a method as set forth in claim 3, increasing the 
potential of one of the pair of sustain discharge 
electrodes at the time of pre-discharge over the sustain 
discharge voltage, so it is possible to reliably eliminate 
cells at which pre-discharge does not occur without causing 
the contrast to deteriorate. 

[0066] The drive method of a plasma display panel of claim 

5 is a method as set forth in claim 4, making the potential 
of one of the pair of sustain discharge electrodes 1 to 1.5 
times the sustain discharge voltage, so it is possible to 
reliably eliminate cells at which pre-discharge does not 
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occur without causing the contrast to deteriorate. 

[0067] The drive method of a plasma display panel of claim 

6 is a method as set forth in claim 1, supplying a high 
voltage pulse to one of the pair of sustain discharge 
electrodes after the pre-discharge, so it is possible to 
cause pre-discharge at all cells without causing the 
contrast to deteriorate, 

[0068] The drive method of a plasma display panel of claim 

7 is a method as set forth in claim 6, wherein the high 
voltage pulse is a waveform with a slope rising edge, so it 
is possible to hold the contrast higher. 

[0069] The drive method of a plasma display panel of claim 

8 is a method as set forth in claim 7, wherein the high 
voltage pulse is a waveform with a slope rising edge of a 
time of several microseconds to hundreds of microseconds, 
so it is possible to hold the contract higher by causing 
discharge at the minimum voltage dischargeable. 

[0070] The drive method of a plasma display panel of claim 

9 is a method as set forth in claim 6, thinning the number 
of times of pre-discharge in a range in which the effect of 
pre-discharge is sustained, so it is possible to hold the 
contrast higher. 

[0071] The drive method of a plasma display panel of claim 

10 is a method as set forth in claim 9, supplying said high 
voltage pulse at a frequency of once for several fields, so 
it is possible to hold the contrast higher. 

[0072] The drive method of a plasma display panel of claim 

11 is a method as set forth in claim 9, supplying said high 
voltage pulse every other field, so it is possible to hold 
the contrast higher . 

[0073] The drive method of a plasma display panel of claim 

12 is a method as set forth in claim 9, displaying 
gradations by the subfield method and supplying the high 
voltage pulse at a frequency of once for several subfields, 
so it is possible to hold the contrast higher. 
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[0074] The drive method of a plasma display panel of claim 

13 is a method as set forth in claim 9, displaying 
gradations by the subfield method and supplying the high 
voltage pulse every other subfield^ so it is possible to 
hold the contrast higher. 

[0075] The drive method of a plasma display panel of claim 

14 is a method as set forth in claim 6 or 7, supplying a 
high voltage pulse at a high frequency for a subfield with 
a long sustain discharge time and at a low frequency for a 
subfield with a short sustain discharge time, so it is 
possible to stably write at the minimum frequency of the 
pre-discharge . 

[0076] The drive method of a plasma display panel of claim 
15, performing the pre-discharge of claim 1 repeatedly 
alternately with the pre-discharge of claim 6, so it is 
possible to hold the contrast higher. 

[0077] The drive method of a plasma display panel of claim 
16 is a method as set forth in claim 6 or 7, displaying 
gradations by the subfield method and driving so that the 
short subfield and long subfield alternate, so it is 
possible to write by a special pattern formed at the 
minimum frequency of the pre-discharge. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] A cross-sectional view of a cell of a plasma 
display panel according to Example 1 of the present 
invention. 

[FIG, 2] A view of the configuration of a plasma display 
panel according to Example 1 of the present invention. 
[FIG. 3] A waveform diagram of a plasma display panel 
according to Example 1 of the present invention. 
[FIG. 4] A cross-sectional view of a cell of a plasma 
display panel according to Example 1 of the present 
invention. 

[FIG. 5] A waveform diagram of the drive of a plasma 
display panel according to Example 2 of the present 
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invention . 

[FIG. 6] A waveform diagram of the drive of a plasma 
display panel according to Example 3 of the present 
invention. 

[FIG- 7] A waveform diagram of the drive of a plasma 
display panel according to Example 4 of the present 
invention, 

[FIG, 8] A waveform diagram of the drive of a plasma 
display panel according to Example 5 of the present 
invention. 

[FIG. 9] A sequence diagram of a plasma display panel 
according to Example 5 of the present invention. 
[FIG. 10] A waveform diagram of the drive of a plasma 
display panel according to Example 6 of the present 
invention . 

[FIG. 11] A sequence diagram of a plasma display panel 
according to Example 7 of the present invention. 
[FIG. 12] A sequence diagram of a plasma display panel 
according to Example 8 of the present invention. 
[FIG. 13] A view of the configuration of a conventional 
plasma display panel. 

[FIG. 14] A cross-sectional view of a conventional plasma 
display panel. 

[FIG. 15] A waveform diagram of the drive of a conventional 
plasma display panel. 
[Description of Notations] 

3... X electrode, 4... Y electrode, 5... W electrode, 8... 
cell, 13... pre-discharge pulse, 14... high-voltage pre- 
discharge pulse . 
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